BACTERICIDAL, BACTERIOSTATIC AND FUNGICIDAL COMPOSITION, 
COMPRISING TWO OR MORE LIVE SPECIES OF TRICHODERMA AND ITS 
PREPARATION PROCEDURE, AND A COMPOSITION BASED ON LATEX 
FOR A PRUNING CICATRIZING THAT INCLUDES A LATEX BASE AND A 
COMPOSITION OF TWO OR MORE LIVE SPECIES OF TRICHODERMA 

DESCRIPTIVE MEMORY 

The present invention describes a bactericidal, bacteriostatic and 
fungicidal composition, in powder, based on the coexistence, cohabitation and 
mutual repulsion of two or more live species of Trichoderma and its preparation 
procedure. 

The composition of the present invention allows fungicidal and bacterial 
action on the majority of fitopathogens of agricultural importance at the foliar, 
radicular, vascular and/or in fruit level. Also this product is soluble in any type of 
water, using it for curative and/or preventive treatment in seeds, plants, 
ornamental and/or fruit trees, fruits, and earth. 

The Trichoderma species were discovered in the late 40's and, since 
then, its potential has been explored as a fungal antagonist of fitopathogenic 
fungus. Today, more than 400 Trichoderma species are known, which are of 
easy isolation, but of difficult growing. 

The antagonist activity for space and nutrients facing fitopathogenic 
fungus, including the facing of Trichoderma species; which is the reason why 
there are no mixtures of two or more live Trichoderma species, is widely 
documented in research centers both in Europe and in U.S.A. 

The development of Trichoderma, until now, has been slow due to the 
impossibility to find a technique that allows its massive culture and due to the 
fact that it can only exist one Trichoderma specie per culture. 

Currently the way to obtain a Trichoderma specie in the form of spores, is 
by means of fermentative culture in biorreactors, subsequent liofilization and 
filtration of the obtained matter in a sieve that only lets the spores to pass 
though. Another way is to inoculate fine wheat flour with a Trichoderma species 
and then to dilute it using Diatomaceous earth and/or a clay matrix. These two 
methods are of low productivity and does not allow, due to the antagonistic 
characteristics of Trichoderma species, the production of two or more species 
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together, and thus, there is no chance of obtaining lythical enzymes because 
these ones are produced only in the presence of other fungus. 

The Trichoderma species exert violent antagonistic activity, in front of 
other fungus, included those of the same species, through the following 
mechanisms: 

A. Release of volatile enzymes that denaturalize and digest the structure of the 
fungus with whom are competing. 

B. Rapid anchorage to the substrate, allowing the reproductive structures 
(spores) of the fungus with whom they are competing, to become non 
feasible. 

C. Establishing symbiosis with a live plant or vegetablel structure to which they 
can microparasitize, releasing beneficial substances, to the host, usually 
micro traces of giberelic acid, and/or streptomycin when a slight bacterial 
attack exists in the host. 

The mother preparations that currently exist in the international and 
national market are obtained by means of vegetative growing of Trichoderma 
species on a solid phase, and/or dextrose agar potatoes. After that, an 
inoculation is made in wheat germ, straw, diatomaceous earth, and/or a clay 
matrix. The formulated product only contains inactive spores of Trichoderma 
species in an inert excipient, usually diatomaceous earth. 

Due to the characteristics of the way it is obtained, it must be maintained 
in a cold line until its use, otherwise, it denaturalizes, and can rapidly enter in a 
decomposing phase. 

The product obtained using this method can only be used in a preventive 
phase, because the spores of a Trichoderma species must develop to start 
carrying out its antagonistic action on the pathogens, generally one, to control. 

The formulated product, being made up by a Trichoderma species, has a 
very reduced action spectrum on complexes of fito pathogenic fungus. And, 
furthermore, if the population present of fito pathogens is very high, the product 
is not capable of controlling them because the aggressivjeness of the fito 
pathogen prevents the development of Trichoderma spores which is the 
product's active principle. 
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The activity of the Trichoderma species contained in the product 
formulation as an active principle, when being applied in the field, is restricted 
both in its metabolic phase and vegetative growth by environmental factors, 
such as the water's pH, the chemical fungicides, the winds that dehydrate it, etc. 
Also by the location of fito pathogens to be controlled, having null action on 
radicular and medular pathogens and an erratic action, mainly due to 
environmental conditions, on fito pathogens of fruit and foliage. 

The product so formulated has no action on vascular pathologies, and 
can be fairly effective only if the logs are perforated to inoculate the preparation 
in the form of a bullet and/or injection. 

In recent years attempts have been made to facilitate and to massify its 
use. It does exist in the world market preparations that contain a Trichoderma 
species in the form of a bullet, for diseases of the vascular type. Those must be 
applied through tree log perforation, with the consequent stress of the vegetal; 
this disseminate the disease when retiring the drill used to perforate the log and 
acts as catheter while inoculating healthy territories during the process of 
penetration and subsequent removal of it. 

The use of this formulation is restricted to arboreous and/or woody 
species and the method is not applicable to minor cultures like fruit and 
vegetable growing, for example beet, lettuce, strawberry, etc,. 

Also exists compositions based on spores of one of a species of 
Trichoderma in aqueous solution, which deteriorates rapidly, in a term of hours, 
even in sealed cans, due to the fast proliferation of bacteria, giving it a penetrant 
odor, characteristic of the putrefaction. The same odor is present in solid 
preparations whose cold chain was broken. 

The Trichoderma compositions available in the market comprise a 
Trichoderma specie, usually the Harziano, in the form of a spore, existing no 
mixtures of two or more species of Trichoderma living together of fungicidal and 
fungistatic nature, due to its antagonistic nature already described. 

In the actual state of the technique ,it doesn't exist background that show 
its potential use in medicine, human and veterinary, for the control of opportunist 
bacteria and/or fungus. 
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Document AU 8479301 is describes the production and use of enzymes 
induced from Trichoderma and bacteria for plant pest control and for industrial 
processes. This document differs from the* present invention because bacteria 
are used to control bacteria. 

Document NZ 335107 describes isolated cellulase Trichoderma from a 
Trichoderma Longibratum culture, with an estimated molecular weight of 105 
kD. In this document, differing from the present invention, are obtained 
Trichoderma Longibratum and other species by a fermentative process and the 
iso enzymes are contained in the culture medium and must be purified, to each 
specie correspond an individual fermentator because they doesn't cohabit 
together. 

In the document US 2028500 a process is described for the preparation 
of new culture media for plants, for its multiplication of fungal bio control. In this 
document, differing from the present invention, only could get to live together 
two or more variants of the same stump in fermentative residues. 

In document CA 2304107 a process is described to provide 
impregnability to wood by means of a pre treatment with fungicals. In this 
document, differing from the present invention, is identified a method to protect 
transgenic trees from the attack of fungus, not of insects and bacteria. 

In document WO 0183706 a microbiological pesticide is described, active 
against fungal pathogens of plants, and its preparation procedure. In this 
document, differing from the present invention, the product is based on spores, 
mycelium, or a mixture with fungicidal characteristics, using only Trichoderma 
Harzanium YC 459(accession 0772BP). 

DESCRIPTION OF THE INVENTION. 

In the present invention compositions are described that include a 
combination of two or more naturally or genetically modified Trichoderma 
species, by radioactive methods, or another form, original stumps of species 
and/or sub species of Trichoderma from any origin, natural or from laboratory, 



W007 1302.1 



4 



live and active in any of its vegetative growing phase, mycelium spores 
fractionated or in different proportions. 

More specifically, in the present invention are described compositions 
that comprise a combination of three Trichoderma species, naturally or 
genetically modified by radioactive methods or other form, species original 
stumps, and/or Trichoderma subspecies, of any origin, . natural or from 
laboratory, live and active in any of its vegetative growing phase, mycelium 
spores fractionated or in different proportions. 

In the present invention are identified and selected the Trichoderma 
stumps that show separately an antagonistic power in front of a certain number 
of fitopathogenic fungus of economical interest. The identification of original 
stumps was made according to the criteria that define each species, contained 
in: "Moulds, their isolation, cultivation and identification", 1981, Dr. David 
Malloch, University of Toronto". According to this criterion, the selected stumps 
were: Trichoderma Viridae, Trichoderma Longibratum and Trichoderma 
Harziano. 

Subsequently, they were cultivated in a traditional bio reactor, fed with 
glucose-maltose as to obtain an aqueous solution rich in secretions but poor in 
Trichoderma biomass. Chemical analysis allowed to determine the presence of 
lithycal iso enzymes that correspond to Carboxymethyl Cellulase, Quitanase, 
beta 1 ,3 Gluconase, beta Xylosidase, Xylanase and 6-pentil alfa Pirone. Once 
established the presence of the above described substances, a sieving was 
made, which allowed to pick up the stumps present in this culture. 

The stumps of these fungus were cultivated in a series of preparations 
according to the indications contained in "Moulds, their isolation, cultivation and 
identification", 1981, Dr. David Malloch, University of Toronto", until isolating 
each species in separated jars. 

The need to maintain two or more live species and living together was 
established, with the objective of synergizing its action spectrum in front of 
fitopathogen, as well as the need of counting on with high concentrations of the 
luythical enzymes, already described, that would give a curative power to the 
final product. We started selecting a solid means of cultivation that allowed the 
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rapid and harmonic growing of two or more species and capable to absorb the 
secretions released by these species when they attacked each other and 
subsequently to transfer it in an aqueous solution. The selected means was oat, 
which to avoid contamination, is previously sterilized and then incorporated in 
the culture. 

To avoid the annihilation of the species when living together in the 
culture, a transformation was made by means of the exposition to radiation of 
the Trichoderma Longibratum stump, changing it by induced selection in a 
stump resistant to fungicidal secretions released by the two species of 
Trichoderma that are contained in the final product. More specifically, the 
Trichoderma Longibratum original species were subjected to micro expositions 
of Cobalt during 50 generations, obtaining a stump of unique characteristics. 

The micro nutrient is selected after having tested the different means and 
possible combinations of them. Oat showed to be the means where two or more 
species of Trichoderma developed more efficiently, besides, it was capable of 
containing and subsequently transfering in an aqueous solution the lythical iso 
enzymes. 

The execution of the definitive culture is made over a slightly hydrated 
layer of oat, which was inoculated with a mixture of two or more species. The 
micronized oat is subjected to sterilization by controlled exposition to 
microwaves to avoid the degradation of the fructose contained in its germ. 

The micronized oat as micro nutrient, complies the following functions: 

Physical support: allows the fungus to grow on its surface, being able to 
establish at a glance the presence of any other undesired pathogen, or 
mutagenic changes of these undesired species. 

Nutritional support: gives the fungus all of the nutritional requirements for 
its development. 

Thermal insulation: During the growing process of the fungus, a series of 
exothermal reactions are realized, product of the catabolism of them and of 
reactions that occur between the different enzymes that they release and the 
attack of them to the sugars contained in the oat. 



W007 1302.1 



6 



Buffer solution: The final product in aqueous solution acts like a buffer 
solution, for alkaline waters. 

Foam: during the stage of culture of the two or more Trichoderma 
species that give rise to the final product, the oat is capable to absorb the 
lythical secretions released by Trichoderma during the antagonism process. 
These secretions, now contained in the oat, are of a hydro soluble nature, for 
which in aqueous solution they integrate to it, abandoning almost totally the oat 
matrix. 

Regulator of the interchange nitro - ammonium in the vegetal structure to 
be protected. 

Absorber and transporter of the water soluble iso enzymes, that liberate 
the two or more species of Trichoderma when they assault each other while 
cohabiting in the same space. 

Furthermore, it is incorporated to the substrate Rubus extract, which 
allows on one hand to give the composition a bacteriostatical bactericide 
condition and also allowing the culture to be free of opportunist bacteria. 
The addition of hydro alcoholic extract of Rubus sp to the micro nutrient, is 
carried out in a concentration not less than 0.68 mg/ml. 

To increase even more its action spectrum, hydro alcoholic extract of 
Rubus sp is selected, whose components have shown an important 
bacteriostatical bactericide action. The generated product results of a 
bacteriostatical bactericide fungicidal power by the contributed secretions and 
the activity developed by the contained Trichoderma species. The entomicidal 
action stems from the invasion of the digestive-respiratory system of larvae, 
nymphs, adults and/or on infesting the egg of different species; it also has been 
reported that the entomicidal action is powered by the hydro alcoholic extract of 
Rubus that has the bacteriostatical bactericide characteristics also is 
teratogenic to the insects that are exposed to them, the eggs in contact with 
these substances and/or the ovi posture made by females that had contacted 
the proper product are not viables. 
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Besides, other vegetal extracts can be utilized, such as: Oenothera rosea 
Aut., Alaysia triphylla (L. Herit) Brit., Arenaria licopodioides Wiild . Ex Schdl. 
And Erodium cicutarium (L.) L. Herit, Birsonima cassifolia, Citrus limonia. 

The Trichoderma species correspond to filament type fungus that are 
antagonistic with other fungus, including the same species, mainly as: 
harzanium, viridae, polysporum, longibratum, koningii and variations of these 
obtained in laboratory and identified as T 22, Tr 115, Tr 116, KRL-Ag 2 (Rifai), 
including holoforms as Hypocrea, Podostroma. The majority of the sub species 
selected according to the degree of aggressiveness and survival capacity in field 
conditions. However, what is intended to protect is not the combination of two or 
more Trichoderma species, because this exists in nature and in commercial type 
preparations. What is intended to protect is the combination of two or more live 
Trichoderma species in any phase of vegetative growth, capable of releasing 
lythical enzymes of repulsion, to grow together in a means of culture and to be 
immune to the environmental conditions so they can exert its controlling action 
for a term not less than on day. 

The species that conform the composition correspond to sub species 
selected for its high adaptability to the fluctuating conditions of the environment, 
what lets them to stay alive. 

More specifically, the three selected Trichoderma species correspond to 
Trichoderma Harziano, Trichoderma Viridae and Trichoderma Longibratum. 

The compositions comprising the three live Trichoderma species are in 
the following proportions: 10:20:70 or 90:05:05. 

The composition corresponds to the hydro alcoholic extract of Rubus sp., 
and the specific secretions contained in the micro nutrient post vegetative and 
metabolic growth of the Trichoderma species along with the live Trichoderma, 
resistant to environmental factors and are captured by the described method, 
and subsequently captured in aqueous solution. 

The composition contains: a) lythical enzymes Carboximethyl cellulase, 
Quitinase, b 1,3 gluconase, b xylosidase, xylanase; b) a high concentration of 6 
pentil alfa pirone (volatile lactone that gives off a penetrating coconut aroma, 
depending on the concentration of this, which gives the characteristic to our 
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product); c) micro traces of Streptomycin and auxins, (the metabolites described 
in a) and b) are responsible in a cellular level of vacuolation, granulation, lysis 
and disintegration of the cell exposed to these secretions); d) a concentration 
not less than 0.68 mg/ml of active principles added in the hydro alcoholic extract 
of Rubus sp, that gives it the character bactericide and bacteriostatical. 

The bactericide and bacteriostatical action of a very low spectrum is 
described in diverse studies (France, et al, 2001; Stefanova M, 1995, 
Fernandez, 2001) and is due to the release of Streptomicin under the presence 
of bacteria, exerting an action on Streptomicin sensitive bacteria, which 
represent a very small spectrum, being the reason of the addition of extract of 
Rubus to the culture. This extract has a very high action spectrum on bacteria, 
with no action on fungus with what it is allowed a growth of Trichoderma without 
problems. 

The Trichoderma Longibratum previously treated with radiotherapy, 
resulted immune to the secretions released by species Harziano and Viridae. 

These secretions are deactivated by the presence of metabolites that are 
released by the Longibratum that change the pH of the medium allowing the 
absorption of the secretions by the oat. These enzymes are of the thermo labile 
type and, in the oat are deactivated without degrading. When the culture has 
reached the maximum growth, the fungus containing trays are harvested and 
immediately diluted in substrate, what allows the fungus to grow more slowly 
and the dilution of the enzymes that could affect the fungus structure during the 
aging of the product. 

When being in conditions differing to the culture, for example as an 
already canned product, the growth rate decreases dramatically. 

The species that conform the composition correspond to select species 
for its high adaptability to fluctuating conditions of the environment, which allow 
them to stay alive. This adaptability lets them to exert its antagonistic action in 
front of the pathogenic fungus during the period of 20 days. The secretions 
contained in the micro nutrient, in a biologically active concentration, are of two 
types: 
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Fungicides: contributed by Trichoderma and represented mainly by 6 
pentil alfa Pirone, Carboximethylcellulase, Quitinase, beta 1 ,3 Gluconase, beta 
Xylosidase, and 1,4 beta Xylanase that destroys the pathogen fungus structure. 
Bacteriostatical Bactericide: contributed by the hydro alcoholic extract of Rubus, 
represented mainly by the chemical constituents, can be observed according to 
Costa (1994), free acids; peptic substances; ascorbic, folic, acetic, caproic, and 
benzoic acids, as well as cumarines. To this, it must be added the Streptomycin 
released by Trichodermas in the presence of bacteria. 

Due to its wide fungicidal, bactericide, bacteriostatic and entomicide 
spectrum, the contained secretions, the micro nutrient and active and alive 
Trichoderma biomass, exert actions: 

Curative: on mixing the product in water, the micro nutrient releases all 
the secretions contained in it, which are soluble in water, also the live and active 
Trichoderma in all of its growth phases. These secretions are fungicides of 
greater power than those derived of the families of chemical fungicides. Also, 
the contribution of substances contained in the hydro alcoholic extract of Rubus 
sp, gives to the formulated product the characteristics bacteriostatic bactericide. 

The mother structure of the lactones (R=C 2 H 5 and R=CH 3 ) presents two 
active sites of biological unit, which lets a contact action, but also a trans laminar 
action, being able to reach the center of the leaf, while maintaining an 
unfavorable means for the proliferation of pathogens. In insects, this structure 
also causes the release of the gamma amino butyric acid, inducing a massive 
migration of chlorine ions to the interior of the cells in the insects, inducing a 
paralysis that causes its death. The other lythical secretions already described 
affect the structure of hifas (cellular filaments) and reproductive units of fungus, 
maintaining a sustained activity for a period of 20 days, before starting to 
degrade. 

The traditional fungicides have in their molecules an active site of 
biological activity, for what it is easier for the fungus to acquire a 
resistance/tolerance due to the fact that the plague is subjected to a variable. 
Field tests were made on different plants affected by rhyzostonia, fusarium, 
silver, sclerotinia, bothritis, bacterial cancer, infection by pseudomones, all of 
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them in an advanced degree whose only indication was to rip off the plants. A 
treatment in doses of 2 kilograms of the composition of the present invention per 
hectare, with a dilution of up to 600 liters of water, and applied with back pumps 
and/or machinery, depending on the affected extension and type of vegetal. The 
evaluation was made two days afterwards, visualizing an inhibition of the growth 
of the pathogen(s) that were present in the plant(s). The control of the 
experience was maintained for 26 days, determining that the day 21 the action 
of the composition started to decay, becoming apparent a growth of pathogens 
and/or a new re infection, obtaining at day 26 a control inferior to 60% of the fito 
pathogen population. This margin of control allowed, for commercial purposes, 
to establish a curative action dose of 2 kilos of the composition formulated with 
dilution in any type of water, of up to 600 liters, giving a residual effect of 20 
days. 

Curative and preventive: In cultures that historically have had losses 
because of fungo bacterial attacks, in spite of the use of chemical fungicides, 
the present invention composition was applied in doses of 1 kg per hectare with 
wetting up to 600 liters of water. In seeds, it was established that the historical 
percentage of plants fall due to attacks from fungus complexes (dumping off), 
was reduced from 40% to 5% with the use of the composition. In greater (fruit 
trees) and minor (vegetables) cultures, it was established that applying the 
present invention composition two or three days before a rain, and/or 
immediately after it, the percentage of opportunist fungus(oydium, bothrythis, 
midiu, eschlerotinium, cladiosporum) attacks is reduced from 90% to 3% using 
the composition, while maintaining the control for a time period of 20 
days(residual effect). 

The curative and preventive action of the present invention composition is 
in front of fitopathogens, single or associated to fungus complexes and/or 
fungus-bacteria associations, such as bothrytis, oydium, silver, chlorotic rolling 
up, rhizostonia, corky root, bacterial cancer, cladiosporum, fusarium, acid rot, 
armilary, tapiar cerasi, monilinia, verticillium, roya, agrobacterium tumefaciens, 
citosporiosis, wilsonomyce carpophilus, phytophthora, elsinoe veneta, septoria 
rubi, fumagina, didymella sp, erwinia sp, alternaria sp, sclerotinia, mildew, 
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macrophomina sp, aerobical and anaerobical bacteria sensitive to Streptomycin, 
in general macrolids, in particular cyclosporin and/or Rubus sp extract. 

The preventive action of the present invention composition is obtained 
when the fungicidal enzymes denaturalize, the Trichoderma species have 
already colonized the area, and start its antagonistic action facing to fungus 
populations that could left, as well as also avoiding the new re infestation of 
them by the spores that could arrive by environmental factors and/or farming 
jobs. 

The insecticidal or entomicidal action of the present invention 
composition is described for the lepidopteran species as rhyacionia buoliana 
and other pathogenic insects, for example margaroe sp, of a complete or 
incomplete larval cycle, sensitive to the exo toxins released by the composition. 
These infect the egg making it non viable and can infect even the individual 
when he feeds itself with vegetables polluted with these micro toxins. 

The present invention composition that comprises two or more active and 
live Trichoderma species in different stages of vegetative growth, along with the 
secretions contained in the previously hydrated nutrient with a concentration of 
the hydro alcoholic extract of Rubus sp, that is now called active biological 
excipient, allows a: 

Control of medular and/or vascular fito pathogens, bacteria isolated or in 
complexes, fungus isolated or in complexes, and/or fungus-bacteria complexes, 
only for foliaceous applications and drip irrigation, without the need to make 
drillings to introduce the product. 

Secondary control on nematodes, on increasing the radicular mass of the 
plants and also decreasing the temperature of gestation of nematodes by half a 
grade. 

Control of aerial fito pathogens for foliaceous applications, bacteria 
isolated or in complexes, fungus isolated or in complexes, and/or bacteria- 
fungus complexes. Applications were made to determine the doses, action 
spectrum, and residuality of the formulated product. The presence of 
Streptomycin and the active principles contained in Rubus sp, at the laboratory 
level, resulted to be responsible of the bactericidal and bacteriostatic control. As 
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the damage to the plant or fruit advances, produced by the primary infestation 
with a fungus, usually is a fertile field for other opportunist organisms, included 
insects, to arrive and to cohabit. The field tests with a dose of 1 to 2 kg 
(depending on the severity of the attack, always with maximal dilution of 600 
liters of water), of the present invention composition per hectare, directly applied 
with back pump and/or machinery, to foliage and fruit, lets verify the wiping out 
action of the composition, which was maintained for 20 days. 

Control of radicular fito pathogens in drip irrigation, bacteria isolated or in 
complexes, fungus isolated or in complexes, and/or fungus-bacteria complexes 

Control of bacteria radicular fito pathogens, fungus and/or complexes of 
fungus-bacteria, The same as for the control of medular and/or vascular fito 
pathogen, here the application is 2 kg per hectare, with wetting of foliage and 
tree log. 

Secondary control on nematodes: It is widely documented that the 
Trichoderma releases giberelic acid in a sustained form; this is an important 
promoter of mitosis and meiosis, for what in the plants is obtained a greater 
radicular mass, that for a constant population of nematode is translated in a 
secondary control of this; on other hand, the micro nutrient contained in the 
aqueous solution, get to decrease the temperature in half a grade, for what a 
nematode eggs percentage are not viable. 

The present invention composition can be applied to plants, trees and/or 
fruits in the form of a dry powder, by the volley technique, in seed impregnation, 
by means of an aqueous solution, directly to the plants, incorporated to fert- 
irrigation tanks, by means of back machines, pulverizing machines and 
electrostatic machines. Depending on the severity of the attack, the dose is 1 kg 
per hectare or 2 kg per hectare, for each 600 liters of water. 

Also, a method is described to protect plants, soils, seeds, trees and/or 
fruits against the damage of a pest of insects, bacteria, fungus, viruses, and/or a 
combination of one or more of these agents, that comprises planting a plant 
procedure, which is obtained for any via in a latex base, that can have or not an 
added color, but must be free of chemical fungicides, 100 grams of the present 
invention composition, that includes a mixture of two or more Trichoderma 
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species in different phases of vegetative growth, contained in a micro ionized 
nutritive support and is integrated, mixed by any means (including manual) until 
obtaining an homogeneous solution. Once defined the color for the latex, 10 
grams of vegetal and/or organic colorant are added, previously dissolved in 1 
liter of warm water. Depending on the required tonality, the colorant quantity can 
rise or go down. 

The present invention composition is obtained by a preparation 
procedure that includes: 

a) Initial sowing on trays containing the micro nutrient, micro ionized sterile, and 
hydrated in a hydro alcoholic extract of Rubus sp, with three Trichoderma 
species in the form of original spores, in the following proportions: 
Trichoderma Harziano 50%, Trichoderma Viridae 30% and Trichoderma 
Longibratum(already irradiated) 20%. 

b) Critical levels: the culture is handled in the following levels, pH 5, 
temperature 17°C to 22°C, with expositions of interrupted photo periods. 

c) Ability of the nutrient to absorb, contain and deliver (in aqueous solution) the 
volatile secretions, product of the mutual repulsion of the species Harziano 
and Viridae and the non volatile secretions of Trichoderma Longibratum 
together with its anti bacterian ability contributed by the substances of 
bacteriostatic bactericidal nature contained in the hydro alcoholic extract of 
Rubus sp. 

d) The presence of Trichoderma Longibratum in the culture allows a controlled 
release of antagonistic secretions and of a character fungi entomocidal 
bactericidal bacteriostatical, from its part and of the Trichoderma species 
Viridae and Harziano, avoiding that they annihilate each other and 
maintaining a vegetative growth in all of their development phases and with 
all of the metabolic functions of the three species in the micro nutrient that 
contain hydro alcoholic extract of Rubus sp. 

e) The generated biomass harvest implies the total collection of this by 
mechanical means, between days 4 and 7, its re sowing is made from this 
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point, using live material in all of its vegetative growth phases at 1% or more 
with respect to the already hydrated nutrient over culture trays. 

A method to protect plants, soils, seeds, trees and/or fruits against the 
damage of a pest of insects, bacteria, fungus, viruses, and/or a combination of 
one or more of these agents, that comprises planting a plant or transgenic trees, 
that express a specific substance of entomicidal, fungicidal, bactericidal, 
bacteriostatical, nematuicidal nature and/or other enzymes characteristic of 
Trichoderma inside an area in which those pests can appear. 

Furthermore, in the present invention is described a method to produce 
transgenic progenie from a parenteral transgenic plant, that comprises to 
incorporate in a stable and permanent form inside the plant genom, an DNA 
and/or RNA molecule that contains a sequence of coding nucleotides of an 
specific protein of Trichoderma, according to the present invention, in which is 
transformed said parenteral plant with an expression cassette or molecular 
vector and to transfer the character of fungicidal, entomocidal (adult and larval 
phases), bacteriostatic bactericidal, to the progeny of said transgenic parenteral 
plant involving known techniques of improvement of plants. 

Also in the present invention, is described a method to identify the activity 
of insects, fungus, nematodes, bacteria and combinations of these agents 
including: 

a. Growing of one or more stumps of Trichoderma(including Harziano, Viridae, 
Longibratum) in a culture, being present or not the Rubus sp extract or any 
vegetal extract of bactericidal bacteriostatic nature, 

b. To obtain solid or liquid fractions and/or volatile secretions, 

c. Lets the insect larvae, bacteria, viruses, fungus and/or volatile secretions to 
come in contact and/or feed from said fraction of the culture, and 

d. Determine the mortality. 

Besides, in the present invention a method is described to produce 
and/or formulate any fungicidal, bacteriostatic bactericidal product of wide 
spectrum, with foliar, radicular, vascular action and on fruits (including those 
already harvested); used in preventive and/or curative phase, even on naked 
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earth and/or compost including any surface that permits the vegetal growth 
based on the mixture of two or more species of Trichoderma comprising: 

a) The growth of one or more stumps of Trichoderma, (including viridae, 
harziano and longibratum) on a solid culture. 

b) The choice of oat as prime matter, and/or any derivative of it, in pure form or 
in a mixture in any proportion, able to shoot the growth of two or more 
Trichoderma species containing or not hydro alcoholic extract of Rubus sp 
and/or vegetal extract or of any other origin with a bactericidal bacteriostatic 
potential that doesn't affect the growth of Trichoderma, with similar 
properties. 

Additionally, in the present invention is described a composition that 
comprises two or more Trichoderma species, natural or genetically modified, by 
radioactive methods or other form, original stumps of species and/or sub 
species of Trichoderma, natural or from laboratory, to which is added a total 
hydro alcoholic extract of Rubus sp, or some of its components , in a mixture 
with natural or chemical substances aimed to obtain a bactericidal bacteriostatic 
and/or preserver, being that composition: 

a. A composition formulated on the base of two or more Trichoderma stumps, 
with the addition of any synthetic substance, organic or inorganic, including the 
preservers and prepulsors of these substances, destined to give a bactericidal 
bacteriostatic characteristic, and/or any fungicidal substance in minor doses of 
the necessary to kill the Trichoderma culture, or fungicidal substances to which 
the selected Trichoderma species turn out to be immune, but sufficiently strong 
to give to said preparation a fungicidal character, as well as the incorporation of 
substances of any origin and nature, and/or instigators of bacteriostatic 
bactericidal action (including penicillin as impure extract of the prepulsor fungus 
and/or of commercial origin, macrolids, neomacrolids, cyclosporin, and any 
other therapeutical family of fungicidal bacteriostatic bactericidal already 
available in the market or that could be available in the next years. 

b. A composition formulated on the base of two or more live and active 
Trichoderma species that due to its antagonistic character must have a separate 
commercial presentation, but must be mixed in the moment that are to be used 



W0071302.1 



16 



in an immediate form or in a term non greater than 45 days after the application 
of the first species, all this with the objective of achieving an action spectrum 
wider than that given by any species and of any possible origin in any vegetative 
growth phase, that could or could not contain agents that give them the added 
properties as bacteriostatic bactericidal. 

The present invention, besides, refers to a fungicide bacteriostatic 
bactericide formulation of wide spectrum with action on fungus and/or bacteria 
that are responsible of fungal diseases and/or bacteriosis on human beings 
and/or animals, as well as on bacteriosis and/or fungus that can infect foods, 
avoiding that way its growth and/or in curative phase on bacteria and/or fungus 
already installed, used in preventive and/or curative phase, which consists in a 
commercial presentation for confectionery that allows to introduce one or more 
live Trichoderma stumps and/or an extract of them, having lactones as active 
principle in a concentration enough to permit the inhibition of the fungus 
growth(as an example, penicillium and others) on bread in particular and on 
mass in general, once cooked, so extending its useful life. 

Furthermore, it refers to a commercial presentation for its use in human 
medicine, that may contain as active principle one or more live species of 
Trichoderma, extracts of these (lactones), combinations of both, and/or lactones 
of any origin (synthetic, or pure and/or impure organic extracts) in a means, 
liquid, powder, phospholipidic (including liposomes), cream, suppositories, 
tablets, capsules, colutories, oftalmic solutions, and other accepted in 
pharmaceutical tecnique and in a concentration enough to let realize a 
preventive and/or curative action on the fungus responsibles of diseases in 
humans, mammals in general, birds and fishes. 

EXAMPLE 1 

Preparation procedure for the composition that comprises two or more 
live Trichoderma species. 

The stumps of Trichoderma Viridae , Trichoderma Longibratum and 
Trichoderma Harziano were identified and selected, subsequently were 
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cultivated in a traditional bio reactor fed with glucose-maltose to obtain an 
aqueous solution rich in secretions but poor in Trichoderma biomass and 
afterwards a sieving was made that allowed to pick up the spores present in this 
culture. 

These fungus spores were cultivated over an oat layer previously 
sterilized by means of a controlled exposition to microwaves and slightly 
hydrated until reaching to isolate each species in a separate jar. 

To avoid the annihilation of the species while living together in the culture, 
a transformation was realized by means of the exposition of the Trichoderma 
Longibratum stumps to radiation, transforming it by induced selection in a stump 
resistant to the fungicidal secretions that release the two Trichoderma species 
that are contained in the final product. More specifically, the original 
Trichoderma Longibratum species were subjected to micro expositions to Cobalt 
during 50 generations, obtaining a stump with unique characteristics. 

Subsequently, the Rubus sp extract is incorporated in a concentration of 
no less than 0,68 mg/ml. 

EXAMPLE 2 

Composition that comprises two or more live Trichoderma species. 
Composition that comprises Trichoderma Harziano, Trichoderma Viridae 
and Trichoderma Longibratum in the proportions: 10:20:70, or 99:05:05. 

EXAMPLE 3 

Preparation procedure of the composition, based in latex and two or more 
live Trichoderma species. 

An amount of 60 liters of a latex base, that can or cannot have added the 
color, is mixed with 100 grams of the example 1 composition and is stirred by 
any means (including manual agitation), until achieving an homogeneous 
solution. Once defined the color for the latex, are added 10 grams of vegetal 
and/or organic and/or inorganic colorant previously dissolved in 1 liter of warm 
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water. Depending on the required tonality, the quantity of colorant can rise or go 
down. 

EXAMPLE 4 

Composition based on latex that comprises two or more live Trichoderma 
species. 

Composition based on latex that can or cannot have added the color, that 
comprises for each 60 liters of latex base, 100 grams of the composition of 
example 1 . 
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